In this study, the effects of three herbal dry extracts (Achillea millefolium, Mentha piperita and Echinacea purpurea) were investigated on growth, hematological and immunological indices in juvenile common carp (Cyprinus carpio). 400 juvenile fish with initial weight of 14.30 ± 0.77g were studied in 10 treatment groups (9 treatment groups & a control) with four replicates for 60 days. Three levels (0.1, 0.5 and 1%) of dry extracts of each herb were prepared according to standard method and added to the commercial common carp feed. At the end of period twelve fish collected out of each group and the parameters were measured. In order to the results, weight gain, specific growth rate (SGR) and complement C4 were not affected by dietary treatments (P>0.05). Red blood cell (RBC) counts in 0.5 and 1%-diet groups as well as Hemoglobin in three levels of all herbs was increased (P≤0.05). Hematocrit in 0.5%, 1%diet M. piperita and E. purpurea groups was shown significant increases (P≤0.05).
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Mean corpuscular volume (MCV) and mean corpuscular hemoglobin (MCH) in all groups except 0.1% M. piperita group and 0.5% E. purpurea were increased compare with control group (P≤0.05). MCHC in 0.5% E. purpurea and 0.1 and 1% M. piperita groups showed the highest values. Levels of 0.5% M. piperita and 1% E. purpurea and A. millefolium make significantly increases in total leukocytes and neutrophils (P≤0.05). Significantly increases of lymphocytes and decrease of monocytes were observed in levels of 0.5% E. purpurea and 1% level of all herbs groups (P≤0.05). Increased levels of immunoglobulin compared to control were significant only in 1% level of all herbs (P≤0.05). Complement C3 was also increased
Introduction
The immunostimulants include a group of biological and synthetic compounds that enhance the innate immunity in animals and protect them from pathogens (Bairwa, Jakhar,
Satyanarayana & Reddy 2012). Regarding the mechanism of action on immune system, these stimulants have more effective response in lower vertebrates rather than higher vertebrates.
On the other hand, the tendency to eliminate antibiotics in aquaculture due to high costs, drug resistance, environmental and administrative problems has led to more attention to safe stimulants as an alternative 
Materials and methods

Extraction method
The studied plants were got from the Iranian Then, they were kept in autoclaved glass containers at 3ºC until they were mixed with the commercial diet (Sivam 2001).
Preparation of treatments
Three levels (0.1, 0.5 and 1%) of dry extracts of each medicinal herb were added to the commercial common carp feed (Faradaneh, Aquatic Animal Feed Producer) (table 1) . In order to add dried extract to the diet, the total feed intake at each group was estimated, and then the dry extract was added to the diet with a specified volume of distilled water (40 ml) to obtain a paste product. It was finally dried at room temperature at 30°C for 48h. All diet groups were stored at -20°C until used (Akbary, Kakoolaki, Salehi, Zorriehzahra, Sepahdari, Mehrabi 2016). Totally ten groups with four replicates were prepared (one commercial diet group without additives as control group).
Table1. Approximate analysis (%) of juvenile common carp feed
General Culture Conditions
The number of 400 juvenile common carp with a weight of 14.30 ± 0.77 g were separated from the original stock and kept in ten groups in forty 200-litered aquaria.
The daily water change rate was 10% for each aquarium. The water temperature was 26-28°C, dissolved oxygen was 5.08-7.70 ppm, pH was 7.9 ± 0.3 and ammonia was less than 0.2 ppm.
After a week of adaptation with commercial common carp diet (without additives), the treatment diets were given to fish for 60 days.
Fish were fed satiated by experimental diet.
Feeding times were eight times per day in the first three weeks and 4 times per day from fourth week until the end of the period. At the end of period, three fish were taken from each replicate for the tests (e.g. 12 fish from each treatment).
Sample collection and analysis
Feeding was stopped one day before blood (Giri, Sen & Sukumaran 2012) .
Statistical Analysis
The design was carried out in ten treatments and four replicates as a completely randomized design with three observations per replication.
Finally, the design was analyzed with SPSS (version 21, Chicago, USA) software by One- 
Results
Growth indices in juvenile common carp
In order to the juvenile common carp biometry results (table. 2) no measured parameters showed significant differences among treatments (P>0.05). In MCV, there was significant increase among all treatments and the control, except 0.1% M. piperita level (P≤0.05) that showed the lowest amount. MCH, in all A. millefolium levels, 0.5 and 1% Mentha piperita and 0.1 and 1% E. purpurea levels was significantly higher than the control (P≤0.05). MCHC results were contradicted and 0.5 E. purpurea and 0.1 and 1% M. piperita levels showed the highest MCHC (P≤0.05). Uncommon letters in columns indicate a significant difference at the level of 0.05.
Immunological indices
The results of the WBC and ratio of leukocytes in the samples show in table 5. The results showed that there was no significant difference in the WBC and ratio of leukocytes between the levels of 0.1% of all three plants and the control group. However, there was a significant difference between the higher levels of treatments and the control in some parameters. Among the treatments no significant difference for immunoglobulins levels were observed.
Levels
Complement system enzymes were also partially affected by treatments, so that C3 at 1% levels of A. millefolium and M. piperita had a significant increase compared to the control (P≤0.05). In C4, no significant difference was observed between the treatments. 
Discussion
The results showed that all three herbal extracts have significant efficacy on many immunological and hematological parameters in juvenile common carp in higher concentration.
Growth indices
According 
Hematological indices
In order to our results, RBC count in 0.5 and 1% levels and hemoglobin in all herbs levels were significantly higher than the control. (Cundell, Matrone, Ratajczak & Pierce 2003) . In addition, the production of tumor necrosis alpha, interleukin-1, and interferon beta-2 and oxygen free radicals was increased by macrophages (Luettig et al. 1989) . Cichoric acid is a phenolic compound derived from caffeic acid, which according to studies has antioxidant properties.
It also stimulates the cellular immunity and consequently, non-specific immunity (El-Refaei
Conclusion
According to the results, growth, hematological and immunological indices improved by feeds containing these three plants. 
